Objectives. To assess bachelor of pharmacy students' overall perception and acceptance of an objective structured clinical examination (OSCE), a new method of clinical competence assessment in pharmacy undergraduate curriculum at our Faculty, and to explore its strengths and weaknesses through feedback. Methods. A cross-sectional survey was conducted via a validated 49-item questionnaire, administered immediately after all students completed the examination. The questionnaire comprised of questions to evaluate the content and structure of the examination, perception of OSCE validity and reliability, and rating of OSCE in relation to other assessment methods. Open-ended follow-up questions were included to generate qualitative data. Results. Over 80% of the students found the OSCE to be helpful in highlighting areas of weaknesses in their clinical competencies. Seventy-eight percent agreed that it was comprehensive and 66% believed it was fair. About 46% felt that the 15 minutes allocated per station was inadequate. Most importantly, about half of the students raised concerns that personality, ethnicity, and/or gender, as well as interpatient and interassessor variability were potential sources of bias that could affect their scores. However, an overwhelming proportion of the students (90%) agreed that the OSCE provided a useful and practical learning experience. Conclusions. Students' perceptions and acceptance of the new method of assessment were positive. The survey further highlighted for future refinement the strengths and weaknesses associated with the development and implementation of an OSCE in the International Islamic University Malaysia's pharmacy curriculum.
INTRODUCTION
The paradigm has shifted in the practice of pharmacy in that its maturity as a patient-centered practice has necessitated radical metamorphosis in pharmaceutical education and curricula. In fact, the assessment of clinical competence is fundamental to ensure that graduate pharmacists are able to exercise their duties in patient care. 1 Novel performance-based assessment techniques are becoming increasingly popular and acceptable in health professions in response to recommendations to improve validity and fairness of examinations. The quest for improved assessment techniques has gained a greater sense of urgency as undergraduate curricula place more emphasis on competency-based and problem-based instruction and assessment. 2 The Objective Structured Clinical Examination (OSCE), one form of performance-based assessment, has become the gold standard the world over as a tool for evaluating the clinical competency of medical and pharmaceutical undergraduate students. 1, [3] [4] [5] In fact, the OSCE has been proven and rated as the most reliable and valid tool for assessing clinical competency. [6] [7] [8] The Kulliyyah (ie, the Faculty) of Pharmacy at the International Islamic University Malaysia (IIUM) has taken a pioneering role during the 2005-2006 academic session by applying and evaluating the effectiveness of this assessment instrument among the fourth-year students for the final examination in clinical pharmacy. This method was introduced to our undergraduate program in the context of a desire to improve the quality of our evaluation techniques and ever-changing curriculum, and to be abridged of current instructional technologies in pharmaceutical education. A 7-station (5 active) OSCE was designed and implemented to cover the areas that were pertinent to contemporary pharmacy practice and the Clinical Pharmacy III course objectives and learning outcomes.
Although a well-constructed and implemented OSCE is a valid and reliable method of evaluating clinical competence, 4, [7] [8] [9] there is overwhelming evidence from the literature to support that it is not without limitations. 10 Furthermore, our hybrid OSCE had some peculiar elements that needed to be studied. Thus, in our mission to enhance the development of a more robust, feasible, reliable, and valid examination in the future, we conducted a survey to assess students' perception and acceptance of the OSCE and explore the strengths and weaknesses of the newly introduced tool. Here we describe and discuss the outcomes of the assessment.
DESIGN
The Faculty of Pharmacy at the IIUM successfully developed, validated, and applied an OSCE in the Clinical Pharmacy III course during the 2005-2006 academic session. The competencies tested in the objective structured clinical examination (OSCE) included patient counseling and communication in the long-term administration of anticoagulants, insulin delivery devices, inhaler devices, and smoking cessation; identification and resolution of drug-related problems (DRPs) using evidence-based approach in a patient with cardiovascular diseases; and literature evaluation/drug information provision to other healthcare professionals. A summary of the objectives and contents of each station is provided in Appendix 1.
The mechanics involved in designing and implementing the OSCE included: development of a blueprint which served as a guideline; development and face-validation of the 7 stations in accordance with the blueprint; design of performance criteria/assessment instruments in the form of structured marking scheme for individual stations; feasibility testing and rehearsals at OSCE stations; and administration of the final examination. A blueprint for designing and running an OSCE was developed by a team of our clinical faculty members. The document clearly spelled out the proposed workstations and their development. The contents of the 5 active stations of the OSCE were determined by carefully defining specific practice competencies to cover the areas that were pertinent to contemporary pharmacy practice and in tandem with the Clinical Pharmacy III course objectives and learning outcomes. The authenticities of the cases outlined in the blueprint were verified by course instructors based on their teaching and clinical experiences and the ideas were modified for ultimate stations development. Structured marking schemes and instructions to candidates and simulated patients/actors were developed based on the tasks assigned at individual stations. However, contents of respective stations and their assessment tools were further face-validated by the departmental Chair (a clinical pharmacist and associate professor), the course coordinator (a clinical pharmacist and lecturer), and one external reviewer (a physician and professor of clinical pharmacology) through a review and consensus. All 3 had extensive experience with how OSCEs are run in pharmacy and medical colleges. All participants (real and simulated patients and physician actors) were given prior training to ensure the consistency of their responses. Feasibility tests were done to ensure that conducting the OSCE was logistically possible.
The 42 students who registered for Clinical Pharmacy III during the 2005-2006 academic session and were eligible to take the examination were randomly assigned into 1 of 2 groups of 21 students. The examination was performed in 2 concurrent sessions for the 2 groups. Two venues were used for the examination: Pharmacy Practice Department (examination venue A) and the Clinical Skills Laboratory (examination venue B). A session comprised of 7 stations (including 2 stations provided for rest). Students were given 15 minutes at each station and assessed by faculty members through the structured and standardized marking scheme. Because this was a pilot study, standard setting procedures such as borderline, Angoff, or their modifications were not used for validation and grading. Moreover, since the OSCE component of the Clinical Pharmacy III course counted as 20% of the total grade, a holistic approach was used for grading the overall summative performance of the students in the course. Since the OSCE was a pioneering experience at our Faculty, we conducted a cross-sectional survey among the examinees in order to identify areas that may need improvement before implementing similar examinations in the future.
A 49-item questionnaire with various domains, modified from a study by Pierre RB et al (2004) , was designed, validated, and administered immediately after all students completed the examination. 4 Face validation of the questionnaire was done by experienced faculty members and educators and a consensus was established. The questionnaire comprised of demographic data of the respondents and questions to evaluate the nature, organization, content, and structure of the examination; quality of performance of the examination; perception of OSCE validity and reliability; and rating of OSCE in relation to other assessment methods. A 5-point Likert-type scale that indicated degrees of agreement was used to assess most of the dimensions in the questionnaire. However, a 3-point scale was used for rating OSCE in relation to other assessment formats.
In addition, open-ended follow-up questions were included to generate qualitative data. (The survey instrument is available from the authors on request.) Students were asked to complete the questionnaire on a voluntary basis immediately after finishing the OSCE, before leaving the examination venue. They were assured that information they provided would remain confidential and their identity would not be disclosed, and that if they chose not to participate, they would not be penalized.
The data were collected and SPSS, version 11.5 (SPSS Inc., Chicago, IL) was used to analyze the data descriptively. However, qualitative data were analyzed manually using thematic contents. Several themes were identified for each question and students' responses were categorized based on a consensus among the investigators.
ASSESSMENT
Of 42 students, 41 returned the questionnaire (response rate 98%). The majority of the respondents were female (63%; 26/41). All the students were single and had a mean age of 23.7 years. Racial distribution of the students included: Malay, 95%; Chinese, 2%; and other, 2%. Fifty-one percent (21/41) of the respondents were examined in examination venue B, and the rest were examined in examination venue A.
Over 80% of the students found the OSCE helpful in identifying areas of weaknesses in their clinical competencies. Seventy-eight percent agreed that OSCE was comprehensive, and 66% believed that it was fair. About 46% of the respondents strongly agreed and 34% agreed that the examination was well administered. However, 12% noted that they were not fully aware of the level of information needed to accomplish the examination tasks (5% strongly disagreed and 7% disagreed that they were fully aware of the information level needed). This implies that the students felt that they had not been told what would be covered on the OSCE.
Interestingly, none of the students disagreed that a wide range of clinical skills and competencies were covered in the examination, and few (2%) felt that the OSCE did not cover a wide knowledge area in clinical pharmacy practice. Twenty percent of the students believed that the OSCE was an intimidating method of assessment, yet 29% admitted that the chance of failing the examination was minimal. On the other hand, 51% of the students were optimistic that their performance on the OSCE would improve their overall final grade for the course, especially if they did not perform as well on other course examinations that used other assessment methods.
Examinees found the OSCE to be more stressful than other methods of assessment (32%), yet only 10% thought it was unfair. Overall, there was a wide divergence of opinions among students in terms of adequacy of time allocated at each station. About 46% felt that the 15 minutes allocated per station was inadequate. More detailed information on the OSCE evaluation is presented in Table 1 .
An overwhelming proportion of the students believed that the required tasks in the OSCE were consistent with the skills and knowledge learned in didactic courses and during experiential training. Similarly, the majority of students saw the OSCE as an unprecedented opportunity to experience real life scenarios (56% strongly agreed and 34% agreed).
Furthermore, the majority of students (59%) said they were fully aware of the nature of the OSCE prior to the examination, but about 22% disputed this fact. The majority also agreed that instructions provided during the OSCE were clear and lacked ambiguity. Other pertinent information on quality of performance testing is in Table 2 .
Most of the students were of the view that this method of assessment was a practical and useful experience (Table 3) . However, about half of the students raised concerns that personality, ethnicity, and/or gender, as well as interpatient and interassessor variability, were potential sources of bias that may have affected their scores. In spite of this, many students (61%) agreed that their performance on the examination was a true reflection of their clinical skills.
Students were also asked to rate various assessment instruments in terms of difficulty, fairness, degree of learning, and their preferences on the frequency with which the instruments should be used for assessing competencies. The results are summarized in Table 4 . Generally, students did not see multiple-choice questions (MCQs) as an easy method of assessment and 61% believed that this type of question was difficult. However, the majority of students were neutral about the difficulty or ease of other question formats. MCQs were rated as the fairest assessment method (31.7% of respondents). Students also gave neutral responses with respect to the fairness of other evaluation tools, except for MCQs. Furthermore, students indicated that they gained the most knowledge/learned the most from OSCEs and clerkships. Consistently, the 2 methods were rated to be the most preferred in terms of frequency of use.
Three open-ended questions were asked regarding the strengths, weaknesses, and recommendations for improvement of the OSCE. Although many responses were vague and not interpretable, themes were used to summarize and categorize those that were interpretable.
Regarding the strength of the OSCE, 23 students commented that it exposed them to real-life scenarios and that it was a true reflection of skills learned in the curriculum. Other themes that emerged from students' written comments included measurement and application of knowledge and skills (10 comments); highlighted areas of weaknesses in skills and knowledge (5 comments); enhancement of communication skills (6 comments); and best learning experience they had ever had (9 comments).
Interevaluator and interpatient variability were both identified as major drawbacks of the OSCE (6 and 5 comments, respectively). Students indicated that the OSCE caused a lot of nervousness due to their inexperience (3 comments) and 9 students commented that it was an anxiety-and stress-inducing type of examination. More-over, 6 students indicated that the time allocated to perform tasks at certain stations such as the DRPs Identification Station was grossly inadequate, and 4 others felt that the time was generally insufficient. Students also highlighted inequality of exposure to certain competencies (such as Novopen and inhaler counseling skills) during their clerkships (5 comments). Other themes with minimal response rates included ambiguous instructions at the stations; inadequate exposure to counseling on use of asthma and insulin devices; ineffective and inadequate ushering and signage; noise from supportive staff members; introduction of the assessment method too late in the curriculum; and use of simulated rather than real patients.
Students strongly recommended that future OSCEs have broader coverage of competencies (such as therapeutic drug monitoring) and be introduced into the pharmacy curriculum at an earlier stage (6 comments each). Another suggestion for improvement was increasing the time allocated at workstations (with 3 students of the view that different tasks needed different times). Other suggestions included: familiarize students with the OSCE rating procedure or the examiner's expectations prior to the examination (2 comments); place more emphasis on experiential training rather than theoretical teaching (2 comments); maintain the same evaluator and patient at a station until all students had passed through (2 comments); ensure the clarity of instructions; and instruct supportive staff members to maintain silence during examination. There were no statistically significant differences between students' scores in any corresponding station. Like-wise there was no significant difference in the overall total score of the examination between students examined in the first venue (Clinical Skills Laboratory) and the second venue (Pharmacy Practice Department) (P 5 0.130). The mean total scores for students examined at the 2 venues were 17.2 and 16.4 (out of a maximum obtainable mark of 20), respectively.
DISCUSSION
The majority of students saw the OSCE as an unprecedented opportunity to encounter real-life scenarios. The finding that an overwhelming proportion of the students (90%) admitted that the OSCE provided a useful and practical learning experience was consistent with similar studies reported elsewhere. 1, 4 The examination provided students with a feedback mechanism to measure their strengths and weaknesses in clinical skills. However, a large proportion of students felt that personality, ethnicity, and gender affected their performance/scores in the examination. Similarly, both the variability in examination venue (despite the same disease condition and tasks, but different patient or actor) and that of examiner were identified by the majority of the students (56 and 66%, respectively) as sources of bias in scores. The interrater and interpatient variability could be true sources of bias as documented by previous studies. [11] [12] [13] [14] In a study by Austin et al, students expressed considerable concern that there was so much variability between cases and patient-actors that it might adversely affect their academic standing and believed that it was problematic within an evaluation perspective. 12 Conversely, the utilization of different graders for the same or even different tasks in OSCEs is acceptable from a learning standpoint, because interrater reliabilities have also been widely reported to be high. 10, 12, 15 Although we did not conduct any interrater reliability testing, the similarity in test scores has given us some hint that the perceived variability or lack of fairness in grading was not reflected in the actual marks between corresponding graders/stations. In order to make future OSCEs more transparent, valid, and reliable, they should not be conducted in 2 separate locations unless standardized participants are used as graders. In addition, the validity of the contention by a large percentage of students that ethnicity and gender were true sources of bias is questionable. Other indicators of validity and reliability used in the survey are to a greater extent in favor of the examination. For instance, one surrogate marker of validity and reliability is that the majority agreed that their performance in the examination was a true reflection of their clinical skills and that the examination was fair.
Our school of pharmacy and many others in Malaysia assess students' abilities in clinical pharmacy and therapeutics using multiple-choice questions and long and short essay questions as well as clerkship ratings, among other methods. Clinical faculty members often see a disparity between high classroom achievers and achievers in the clinical setting. 16 For us, the OSCE was a novel method of assessment and the perceptions of those tested will be used for improving assessment methods and for curriculum review. There are few reports in the literature pertaining to students' perceptions of various evaluation methods in therapeutics and clinical pharmacy. In this survey, examinees' points of view on various assessment instruments were assessed in terms of difficulty, fairness, degree of learning, and preferences on frequency of use. Perhaps this comparison may provide an international perspective of how a cohort of pharmacy students perceived the OSCE in relation to other batteries of evaluating clinical competency. The majority of the students rated the MCQs as a difficult assessment method but were neutral about the difficulty or ease of other methods. On the other hand, the MCQs were rated as being the most fair of all assessment methods. This was in complete contrast to other studies which found that the OSCE was fairer than any other assessment format to which students were exposed. 4, 17 Students' views on difficulty and fairness may not necessarily be consistent with what was published in the literature and these findings must not be interpreted in isolation. This study has clearly demonstrated this fact in the sense that an overwhelming proportion of the students rated OSCE and clerkships to impart the highest degree of learning on them and consistently rated the 2 as the most preferred in terms of frequency of usage. The determination of the impact of these indicators (difficulty, fairness, degree of learning, and preferences) on student's performance in each type of assessment method however, was beyond the scope of this study.
A study by Gardener and colleagues has made a comparison of traditional testing methods and standard-ized patient (SP) examination for therapeutics. 16 They found a moderate positive correlation between performance on the SP and the traditional examinations. In another survey, all examinees believed that OSCE compared to other traditional methods of evaluation was a much better indicator of how they would perform in the real world, lending content validity to the P-OSCE. 18 Therefore, the high proportion of students for OSCE on ''the frequency they felt an instrument should be used'' was a clear reflection of examinees acceptance of the OSCE.
Despite our efforts to give 2 briefing sessions with clear demonstrations of what an OSCE was and how it worked, a large proportion of students (22%) did not feel they had been adequately prepared for the examination. Perhaps this was due to the students' naivety to this method of assessment. Further, from a thematic standpoint, many students felt that the OSCE was an extremely anxiety-producing examination and should be introduced earlier in the curriculum. A study by Allen et al elucidated this and how students' degrees of fear and nervousness changes during the examination. 19 In this context, we strongly recommended that in the future, the OSCE be introduced in the pharmacy curriculum at an earlier stage than it was, and should have broader coverage of competencies such as therapeutic drug monitoring and pharmacokinetic dosing adjustment. The significance of exposing the students to this assessment method at an earlier stage would be to build their confidence in providing pharmaceutical care. Students also indicated that the time allocated to perform tasks at certain stations was inadequate or generally insufficient and suggested increasing the time (some students thought different tasks needed different time limits). It was practically difficult to allocate different time limits at different stations during the OSCE. Moreover, our consultations during the development process led to our decision to allocate 15 minutes per station because similar tasks were given less or equal time limits elsewhere. 2, 4, 6, 10, 20 Standard setting procedures such as Angoff and borderline were not utilized in the examination, since ours was a pilot study. In the future we hope to use such methods for grading performance and testing validity. The holistic approach for validation and grading has been widely used for other assessment methods, but not for OSCE.
CONCLUSION
The OSCE was a useful assessment method. The interrater and interpatient variability were the major weaknesses of our OSCE. Hence, this survey was a vital tool that highlighted the strengths and weaknesses in the development and implementation of an OSCE in a pharmacy curriculum in Malaysia.
